Val326 of Thermoactinomyces vulgaris R-47 amylase II modulates the preference for alpha-(1,4)- and alpha-(1,6)-glycosidic linkages.
Thermoactinomyces vulgaris R-47 alpha-amylase II (TVA II) catalyzes not only the hydrolysis of alpha-(1,4)- and alpha-(1,6)-glycosidic linkages but also transglycosylation. The subsite +1 structure of alpha-amylase family enzymes plays important roles in substrate specificity and transglycosylation activity. We focused on the amino acid residue at the 326th position based on information on the primary structure and crystal structure, and replaced Val with Ala, Ile, or Thr. The V326A mutant favored hydrolysis of the alpha-(1,4)-glycosidic linkage compared to the wild-type enzyme. In contrast, the V326I mutant favored hydrolysis of the alpha-(1,6)-glycosidic linkage and exhibited low transglycosylation activity. In the case of the V326T mutant, the hydrolytic activity was almost identical to that of the wild-type TVA II, and the transglycosylation activity was poor. These results suggest that the volume and the hydrophobicity of the amino acid residue at the 326th position modulate both the preference for glycosidic linkages and the transglycosylation activity.